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Abstract 
In the present study, a questionnaire was administered to the primary school students (n=836) from 17 different primary schools 
to determine their basic knowledge, opinions and risk perceptions concerning the microorganism. The survey results showed that, 
53% (n=475) of the students defined microorganism as dirt, pollutant, and harmful. When they were asked to give some 
examples of microorganisms, 37.4% of the students were not able to give any examples. Most of the students think that the risks 
of microorganisms are more than their benefits, and they stated that they feel bad when they hear the word microbe or 
microorganism. In light of the findings of the study, some suggestions were made for the teaching microorganisms related issues 
in National Science and Technology curriculum. 
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1. Introduction 
When the way of one comprehends a concept greatly deviates from its commonly accepted scientific 
comprehension, and then we can talk about conceptual misconception (Aydo÷an, Güneú & Gülçiçek, 2003). The 
rapid spread of microbial diseases and the concerns that arise from the media attention raise questions about how to 
best educate the public to be able to make informed decisions about their health, sanitation and family safety. The 
purpose of this study is to document what primary students know about microorganisms and determine their 
opinions, perceptions. Research in the area of students' conceptual understandings of biological science phenomena 
has become increasingly prevalent over the past two decades. Students begin developing early concepts (also called 
preconceptions, misconceptions, alternative conceptions or personal theories) about biological science phenomena 
prior to formal instruction and enter school with individual explanations and understandings about the science 
concepts they are taught. In order the change students’ preconceptions, it is necessary to determine their prior basic 
knowledge, opinion and perceptions about the event. 
In the literature, limited number of studies reported that students have misconceptions about the microorganism 
at different grades  (Williams & Gillen, 1991; Jones & Rua, 2006). In Turkey unique study on this subject has been 
performed with the pre-school, fifth, eight and 11th graders. For this purpose, five students were randomly selected 
from each group and their perceptions about the microbes were taken through interview method (Saka & Ayas, 2002).  
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Concepts related to microorganisms are taught to students in Life Sciences courses given in first and second 
grades and in Science and Technology courses given in the fourth, fifth, and sixth grades. However, in seventh and 
eighth grades, there is no unit or activity in National Science and Technology courses dealing with any concept 
related to microorganisms. 
In many biotechnological and industrial applications such as the production of fermented foods, antibiotics and 
proteins, microorganisms are used. The concept of microorganism has an important place within the framework of 
biology-related elements and information (Dreyfus, 1995) and teaching of cells, living organisms and science-
related subjects. Moreover, with its biotechnology dimension, it has an important role in the understanding of 
science-technology-society-environment (STSE) goals of the curriculum. 
Individuals’ perceptions of microorganisms and connected to this, their hygiene-related knowledge are of great 
importance both their own health and social health. Therefore, it seems to be necessary to increase students’ 
knowledge level about microorganisms starting from primary school.  
2. Method 
2.1. Participants 
The sampling of the study consists of seventh grade students (n=836) from 17 different primary schools. 
2.2. Procedure 
The data were collected through “Micro-organisms and hygiene knowledge” questionnaire developed by making a 
literature review and then seeking expert opinions. The questionnaire consists of 20 items.  
2.3. Data analysis 
In the analysis of the data, descriptive and interpretive statistical methods were used. Among the statistical methods, 
frequencies (f), Cross-tabs, t-test, Chi-Square, percentages (%) and arithmetic means ( X ) were employed. By 
examining the arithmetic means, frequencies and percentages calculated for each item, conclusions were reached 
about the teachers and student teachers’ basic knowledge, and opinions about nanotechnology.   
3. Results  
In light of the findings of the present study, we can argue that primary information resources of the students 
about microorganisms are TV-radio programs, and TV-radio news (Figure 1). 
 
 
 
Figure 1. Percentage distribution of resources microorganism sensation 
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The distribution of the students’ responses to the question “What do you understand from the concept of micro-
organism?” is as follows: 15% of the defined the concept as living thing not visible to the eye but visible with 
microscope; 3.8% as virus-bacteria; and 53% (n=475) as dirt, pollutant, harmful.  
When the students were asked to give samples for microbes or microorganisms, 37.4% (n=313) of them were not 
able to give any examples and 31.5% gave bacteria, virus, paramecium, amoeba, fungus, euglena, mould, blue-green 
algae as examples. 
Examples of student drawing of microorganisms for different category 
                                 
          Bacteria                                        Virus                         Paramecium 
Female ( X F= 1.68 )  and male students ( X M = 1.84, p<0.01) stated that the harms of micro-organism are more than 
their benefits. 38.9% (n=325, X =1.76) of the students think that the risks of micro-organisms are more than their 
benefits (Table 1) and state that they feel bad when they hear the word “microorganism”. Yet, they do not think they 
have any risks of being ill due to microorganisms (n=459, X =1.84). 
 
Table 1. Perceptions of risks and benefits of microorganisms 
 
    Risks>Benefits Risks=Benefits Risks<Benefits Total Mean Sd 
N 175 194 42 411 
Female 
% 42.6 47.2 10.2 100 
1.68 0.651 
N 150 193 82 425 
Male 
% 35.3 45.4 19.3 100 
1.84 0.722 
 
4. Discussion 
When we look at the resources the students get information about microorganisms from (Figure 1), we can see 
that media (advertisements, cartoons, TV programs etc.) has an important role in informing students about the 
micro-organism.  
The primary school students mostly see microorganisms as pathogen (harmful) and this is in good agreement 
with finding concurs with the findings of some previous studies (Williams & Gillen, 1991; Harms, 2002).  
Many of the students define microorganisms as creatures with simple structures. This is very clear in the 
students’ drawings. This shows that very few of the students are aware of the role of the microorganisms in 
industrial and bio-technological applications.  
More than half (53.1 %, n=444) of the students were not able to give any example for the micro-organism-based 
diseases and this may indicate that they are not much knowledge about the relationship between micro-organism and 
hygiene.  
5. Conclusion and Recommendation 
Though the structure of microorganisms is presented in many microbiology textbooks, it is strongly emphasized 
that in the nature they show great diversity and metabolic differences. 
In the science courses microorganisms should be mentioned not only the damage and disease but also the 
function and structural features. Industrial applications of microorganisms (biotechnology, genetics engineering etc.) 
is an important issue in context of science-technology-society-environment (STSE). Visuals used in the text 
explaining the concept of microorganism should be in adequate number and quality to clarify the concept.  
A range of learning materials such as charts, leaflets, posters, slide presentations can be developed to support the 
teaching of microorganisms related issues in the curriculum.  
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